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Description

This invention reiates to a foot pedal operated
motor control for controlling the speed of a motor
having a housing with a motor control circuit
including a potentiometer mounted therein.

Such a motor control device is for example

known from DE—B—16 38 990. The conventional
motor control devices which are suitable for
controlling sewing machines and other small
appliances and devices using foot pedals ali
suffer the disadvantage of being buiky, expen-
" sive, subject to wear, require elaborate linkages,
heat up, etc. In such control circuits, the output of
the control circuit is applied to a motor for
‘controlling its speed. The conirol is usually pro-
vided by changing the resistance of the control
circuit by switching resistors of different vaiues in
and out or adjusting the resistance of the partic-
ular circuit normally using a potentiometer. The
contacts and the resistance elements of-such
control circuits are subject to wear, arcing, heat-
ing and may provide a shock hazard to the user.
Furthermore, portions of the control circuit are
housed in different units and if potentiometers
are used, either the linear or rotary type, elaborate
linkages are generally required for converting the
linear motion of the foot pedal into a suitable
linear or rotary motion for operating the poten-
tiometer. Furthermore, the motor control function
may not provide smooth changes in speed, partic-
ularly as the contact elements wear or suffer
thermal damage. [n addition, these controls are
sometimes complex and expensive.

Summary of the Invention

Accordingly, it is an object of the present
invention to provide a compact, reliable and
inexpensive foot pedal motor control which is
particularly suitable for controlling the speed of
sewing machines, motor tools and other small
appliances and apparatus.

A further object of this invention is to provide a
new and improved motor control which produces
a smooth, accurate and a wide range controllable
change in motor speed.

A still further object of this invention is to
provide a new and improved foot pedal operated
motor control which is exceedingly simple, safe in
operation and provides quality performance with
no shock hazard to the user. '

Still another object of this invention is to pro-
vide a new and improved foot pedal operated
motor control in which the complete motor con-
trol and control circuit are housed in the foot
pedal itself.

In carrying out this invention in one illustrative
embodiment thereof, a foot pedal operated motor
control is provided for controlling the speed of a
motor which includes a housing having a rotary
potentiometer mounted therein and an opening
in the potentiometer. A foot pedal is pivotally
mounted on the housing. An axially twisted driv-
ing blade member is coupled between the foot
pedal and the opening in the potentiometer for
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translating the linear motion of the driving blade
member to a rotary movement in said rotary
potentiometer for producing a change in resist-
ance when the foot pedal is depressed-whereby
the resistance change in the rotary potentiometer
controls the current applied to a motor for con-
trolling the speed thereof. The potentiometer is
also coupled to a line switch for placing a line
voitage on the motor control circuit when the
helical member actuates the potentiometer when
the foot pedal is depressed.

Brief Description of the Drawings

The invention, together with further aspects,
objects and features thereof will be more clearly
understood from the following description taken
in connection with the accompanying drawings.

FIGURE 1 is a perspective view of the foot pedal
motor control circuit embodied in the present
invention.

- FIGURE 2 is a partial top view, partially broken
away of FIGURE 1.

FIGURE 3 is a cross sectional view taken along
line 3—3 of FIGURE 1.

FIGURE 4 is a cross sectional view taken along
lines 4—4 of FIGURE 3 with the foot pedal of
FIGURE 3 being completely depressed.

FIGURE 5 is a greatly enlarged top view of the
rotary potentiometer, switch combination em-
ployed in the motor control foot pedal of the
present invention.

FIGURE 6 is a cross sectional view taken along
line 6—6 of FIGURE 5.

FIGURE 7 illustrates a simplified schematic
diagram of the type of motor controf circuit which
may be employed in the foot pedal control of the
present invention.

Description of the Preferred Embodiments

Referring now to Figure 1, a foot pedal 10 is
pivotally mounted on a pivot 12 to a housing 14.
The foot pedal 10 has an upper covering 16
thereon containing a saw toothed pattern 18 for
providing a nonsiip surface which may be con-
tacted by the foot of the user. A power cord 20
and a motor controi cord 22, which is adapted to
be coupled to the motor to be controlied, are both
coupled into the interior of the housing 14.

As will be more clearly seen from looking at the
interior of the housing, as shown in Figures 3 and
4, a motor control circuit is provided which is
generally identified with the reference numeral
25. The motor control circuit 25 is mounted on a
circuit board 24 which is attached to a base 26 by
bolts 28. The motor control circuit 25 may be any
suitable type for varying the current, and there-
fore controlling the speed of a motor in accord-
ance with- the application and the type of motor
which is employed. The specific details of the
motor control circuit 25 are considered conven-
tional and do not form a part of the present
invention. However, the rotary potentiometer
which forms part of the motor control circuit 25
and the helical member for driving the poten-
tiometer ultimately control the current to the
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motor being controlled and accordingly consti-
tutes a part of the present invention and is
described in detail hereinafter. -

The foot pedal 10 may be of any suitable type
and performs the function of actuating the motor
control circuit 25 when depressed. As will best be
seen in Figure 3, the foot pedal 10 is pivotally
mounted on a pivot 12 extending through the
housing 14. A compressible spring 30 is
positioned on protruding studs 32 and 34 on the
foot pedal 10 and housing 14, respectively. The
spring 30 normally biases the foot pedal 10
upward and the motor control circuit 25 is nor-
mally inactive in this position. Also, when the foot
is released from the foot pedal 10, the spring 30
returns the foot pedal 10 to its upper or inacti-
vated position turning off the motor control circuit
in @ manner to be described.

A rotary potentiometer, referred to generally
with the reference numeral 40, includes a rotary
element 42, a stationary variable resistance ele-
ment 44 and a metallic base 46 having mounting
legs 48 (see Figure 6). Electrical connector ter-
minals 50 which are mounted on a phenolic board
extension 52, which aiso forms a part of the
stationary member 44, provides a means for
making electrical connections to and tapping off
the variable resistance which occurs between the
terminals 50. The potentiometer 40 has an open-
ing or slot 54 extending through the rotary ele-
ment 42 and accordingly through the entire
potentiometer 40. The rotary element 42 aiso has
a downwardly extending leg of projection 56
which in the inactive position of the potentiome-
ter bears on a pivotal spring arm 58 of a line
switch 60. When the rotary element is actuated
and turned, the leg 56 rotates clockwise releasing
the spring arm 58 which pivots outwardly closing
the contacts of switch 60 placing power from the
line cord 60 on the motor control circuit 25,

A suitable type of rotary potentiometer 40 for
the present application and the one which has
been described is type U 201 manufactured by
CTS of Elkhart, indiana.

In order to translate the linear movement of the
foot pedal when it is actuated by the foot of the
user into a rotary motion, and axially twisted
driving blade member 62 is utilized which is
coupled between the foot pedal 10 and the open-
ing 54 of the potentiometer 40. As will best be
seen in Figure 6, the driving blade member 62 has
an eyelet 68 formed on one end thereof which is
mounted on a suspended shaft 66 on the under-
side of the foot pedal 10. The other end 64 of the
driving blade member 62 is fiat and extends
through the opening 54 in the rotary element 42
of the rotary potentiometer 40. Accordingly, eye-
let end 68 of the driving blade member is fixed to
the foot pedal 10 while the flat end 64 fits through
the opening 54 and is free to move in and out
thereof.

in operation when the foot pedal 10 is depres-
sed the driving blade member 62 moves linearly
and is forced down through the opening 54 in the
rotary member 42 of the rotary potentiometer 40
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rotating the rotary member 42 because of the
helical curvature of the driving blade member 62.
At the same time the leg 56 has released and
closed the contacts of the switch 60 placing power
on the motor control circuit 25. The amount of
rotation of the rotary member 42 of the poten-
tiometer determines the resistance of the rotary
potentiometer 40 which controls the current ap-
plied to the motor from the motor control circuit
25, This arrangement is very advantageous be-
cause the driving blade member 62 translates a
half inch of linear motion applied to the foot pedal
10 from full off to a full on position of the rotary
potentiometer 40. The foot pedal control spreads
the value of resistance of the rotary potentiometer
over a 270° arc which limits the wear on the rotary
potentiometer. The potentiometer, which is rela-
tively inexpensive, provides a change in resist-
ance of 0 to 100 kQ over a 270° angle. The control
thus provided is smooth, even and spread over a
relatively long arc.

As has been indicated, a conventional motor
control circuit may be utilized. A simplified ver-
sion of an electronic motor control circuit is
illustrated in Figure 7 which includes the line
switch 60, the potentiometer 40, a motor 70 which
is to be controlled, a capacitor 76, a triac 72 and a
diac 74. Both the triac 72 and the diac 74 are
bidirectional semiconductors, and accordingly
the circuit illustrated in Figure 7 is a full wave
circuit. i

In operation, depression of the foot pedal 10
varies the resistance of the rotary potentiometer
40 changing the voltage applied to capacitor 76
and thus to the bidirectional diac switch 74 which
controls the phase of the firing of the triac 72 and
accordingly varies the current applied from the
AC line to the motor 70 to control the speed
thereof in accordance with the setting of the
potentiometer 40. As has been previously stated,
different types of motor control circuits can be
employed with greater degrees of sophistication
where desired. However, the translation of the
linear to the rotary motion afforded by the foot
pedal 10 and its associated driving blade member
62 would be employed in the control of and the
variation of the resistance in such circuits.

The present motor control circuit which is foot
pedal operated and translates a very short throw
or depression of the foot pedal into a 270° rotation
of a rotary potentiometer for changing the resist-
ance thereof and varying the current which is
applied to the motor for controlling the speed
thereof offers a very simpie, inexpensive con-
struction employing a very cheap rotary poten-
tiometer. The circuit is simple, accurate, easy to
operate and easy to control. Since a large angle is
used by the potentiometer for the variation of its
resistance, less wear and tear results improving
the reliability of the circuit. it is also a decided
advantage in having the entire motor control
circuit mounted in the foot pedal per se which
offers the advantage of simplicity, as well as a
compactness.

What is claimed is:
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Claims

1. A foot pedal operated motor control for
controlling the speed of a motor having a housing
with a motor control circuit including a poten-
tiometer mounted therein, and being charac-
terized by

said motor control circuit (25) including a
generally disc shaped potentiometer (40) with
rotatable and stationary members (42, 44) in said
housing (14),

said disc shaped potentiometer {40) having an
opening (54) therethrough,

a foot pedal (10) pivotally mounted on said
housing (14) overlying said potentiometer (40},

an axially twisted driving blade member {62)
extending between said foot pedal (10) on one
end thereof and into said opening (54} of said disc
shaped potentiometer (40) on the other end
thereof,

said foot pedal {10) on being depressed moving
said axially twisted driving blade member (62) in
a linear direction and turning said movable
member (42) with respect to said stationary
member (44) of said disc shaped potentiometer
(40) thereby varying the resistance of said poten-
tiometer {40} and controlling the current in said
motor control circuit (25) in accordance with the
movement of said foot pedal (10).

2. The foot pedal operated motor control set
forth in Claim 1 wherein said one end of said
axially twisted driving blade member (62) is fixed-
ly mounted on the underside of said foot pedal
(10) and said other end extends into said opening
(54) and is free to move through said opening (54)
when said foot pedal (10} is depressed thereby
rotating said rotatable element (42) of said disc
shaped potentiometer (40) as it moves there-
through.

3. The foot pedal operated motor control set
forth in Claim 1 having a line voltage switch {60)
coupled to said disc shaped potentiometer (40),
said switch (60) being operated by said poten-
tiometer (40) when said foot pedal (10) is depre-
ssed.

4. The foot pedal operated motor control set
forth in Claim 1 having a spring bias means (30}
for normally biasing said foot pedal (10) away
from said housing (14) and said potentiometer
{(40) until foot pressure is applied, said biasing
means (30) returning said foot pedal (10) and
potentiometer {40) to inactivated positions when
released.

Revendications

1. Commande de moteur actionnée par une
pédale pour commander la vitesse d'un moteur,
comportant un boitier dans lequel est monté un
circuit de commande de moteur comprenant un
potentiométre, caractérisée en ce que

ledit circuit de commande de moteur (25) com-
porte un potentiométre (40) ayant la forme géné-
rale d’'un disque et pourvu d’éléments rotatifs et
stationnaires (42, 44} dans ledit boitier (14),
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ledit potentiométre (40) en forme de disque
comporte une ouverture (54) qui le traverse,

une pédale (10) est montée & pivotement sur
ledit boitier (14) en recouvrant ledit potentiométre
{40),

un organe formé d'une lame de commande
vrillée axialement (62) s’étend entre ladite pédale
(10} a une premiére extrémité de celui-ci et I'inté-
rieur de ladite ouverture (54) dudit potentiométre
(40) en forme de disque a son autire extrémité,

ladite pédale (10} déplace dans une direction
lindaire, lorsqu’elle est enfoncée, ledit organe
formé d'une lame de commande vrillée axiale-
ment (62) et fait tourner ledit élément déplagable
(42) par rapport audit élément stationnaire (44)
dudit potentiométre (40} en forme de disque,
faisant ainsi varier la résistance dudit potentiome-
tre (40) et commandant le courant appliqué audit
circuit de commande de moteur (25) en fonction
du déplacement de ladite pédale (10).

2. Commande de moteur actionnée par une
pédale selon la revendication 1, dans laquelle
ladite premiére extrémité dudit organe formé
d’une lame de commande vrillée axialement (62)
est montée de maniére fixe sur la face inférieure
de ladite pédale (10}, et ladite autre extrémité
s'étend & l'intérieur de ladite ouverture (54) et est
libre de sa déplacer dans ladite ouverture (54)
lorsque ladite pédale (10) est enfoncée, faisant
ainsi tourner, lorsqu’il se déplace a travers lui,
ledit élément rotatif (42} dudit potentiométre {40}
en forme de disque.

3. Commande de moteur actionnée par une
pédale selon la revendication 1, comportant un
contacteur de tension d‘alimentation {60} con-
necté audit potentiométre (40) en forme de dis-
que, ledit contacteur (60) étant actionné par ledit
potentiométre (40) lorsque ladite pédale {10} est
enfoncée.

4. Commande de moteur actionnée par une
pédale selon la revendication 1, comportant un
moyen de sollicitation élastique & ressort (30)
pour solliciter normalement ladite pédale (10) en
I"éloignant dudit boitier (14) et dudit potentiomé-
tre (40) jusqu’a ce qu’une pression d'un pied soit
exercée, ledit moyen de sollicitation élastique (30)
ramenant ladite pédale {10) et ledit potentiométre
(40} dans des positions non actives lorsqu’elle est
relachée.

Patentanspriiche

1. Mit einem FulBpedal betatigte Motorsteuer-
einrichtung zur Steuerung der Geschwindigkeit
eines Motors mit einem Gehause mit einer Motor-
steuerschaltung, welche ein darin untergebrach-
tes Potentiometer umfaldt, dadurch gekennzeich-
net, daB die Motorsteuerschaitung (25) ein allge-
mein scheibenférmiges Potentiometer (40) mit
drehbaren und stationdren Bauteilen {42, 44) im
dem Gehé&use (14) umfaft;

wobei das scheibenférmige Potentiometer (40}
eines Durchgangséffnung (54) aufweist,

daR ein FuBpedal (10} am Gehause (14) ange-
lenkt ist und Uber dem Potentiometer (40) liegt,
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das sich ein axialverdrilltes Antriebsbandbau-
teil (62) von dem FuBpedal (10) an einem Ende
desselben in die Offnung (54) des scheibenférmi-
gen Potentiometers (40) am anderen Ende dessel-
ben erstreckt,

daR das FuRpedal {10} beim Driicken desselben
das axialverdrillte Antriebsbandbauteil (62) in
einer geradlinigen Richtung bewegt und das be-
wegbare Bauteil {(42) in Bezug auf das stationére
Bauteil (44) des scheibenférmigen Potentiome-
ters (40) dreht, wobei der Widerstandswert des
Potentiometers (40) sich andert und der Strom in
der Motorsteuerschaltung (25) gemaR der Bewe-
gung des FuBpedals (10) gesteuert wird.

2. Motorsteuereinrichtung nach Anspruch 1,
dadurch gekennzeichnet, da® das eine Ende des
axialverdrillten Antriebsbandbauteils (62) auf der
Unterseite des FuRpedals (10) befestigt ist wéh-
rend das andere Ende sich in die @ffnung (54)
erstreckt und sich frei durch diese Offnung {54)
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bewegen kann wenn das FuBBpedal {10) gedriickt
wird, so dafd das drehbare Eiement (42) des
scheibenféormigen Potentiometers (40) sich bei
dieser Bewegung dreht.

3. Motorsteuereinrichtung nach Anspruch 1,
gekennzeichnet, durch eine spannungsschalter
(60), der mit dem scheibenférmigen Potentiome-
ter {40) verbunden ist, und durch das Potentiome-
ter (40) betdtigt wird, wenn das Fu3pedal (10)
gedriickt wird.

4, Motorsteuereinrichtung nach Anspruch 1,
gekennzeichnet durch eine Federvorspannungs-
vorrichtung (30), welche normalerwise das FuR-
pedal (10) in einer vom Gehé&use (14} und dem
Potentiometer (40} abgespreizten Position in Vor-
spannung halt bis der Fufddruck ausgelbt wird,
wobei die Vorspannungseinrichtung (30) bei Frei-
gabe des Ful3pedals dieses (10) und das Potentio-
meter (40} in die inaktiven Positionen zurlckfiihrt.
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